Glucocorticoid-receptor interaction and induction of murine mammary tumor virus.
The relationship between the cellular uptake of glucocorticoid hormones, the binding of these hormones to specific in vitro receptors, and the induction of mouse mammary tumor viruses in an established mouse mammary tumor cell line was highly correlated. These results suggest that the induction of mouse mammary tumor virus by glucocorticoid hormones is a physiological process acting through a mechanism of high affinity, saturable steroid-receptors. A temperature-sensitive or salt-dependent step following glucocorticoid-receptor interaction was required for nuclear uptake of the steroid. Induction studies with different adrenocorticoids indicate that the synthetic glucocorticoid, dexamethasone (1,4-pregnadiene-9-fluor-16alpha-methyl-11beta,17alpha,21-triol-3,20-dione), is the most potent inducer of mouse mammary tumor viruses and all steroids which caused significant induction were glucocorticoids. Other glucocorticoids appear to stimulate murine mammary tumor virus production by a mechanism similar to that of dexamethasone; for example, corticosterone competes with dexamethasone for binding to the glucocorticoid receptor and blocks the uptake of dexamethasone into cells. Progesterone also blocks the cellular uptake of dexamethasone and can bind to the glucocorticoid receptor at low concentrations (10-7 to 10-8 M) but progesterone does not consistently induce virus at hormone concentrations even as high as 10-4 M. Thus, in this system, binding to a cytoplasmic receptor is necessary but not sufficient for induction by glucocorticoids. Estrogens and androgens interfere with receptor binding and cellular uptake of dexamethasone but only at much higher concentration (10-4 M) than progesterone, and do not induce mammary tumor virus production. Although there was a positive correlation between steroid structure, binding, and biologic induction, other factors clearly affect the physiological manifestations of steroid actions. Mouse cells with comparable cytoplasmic receptor levels and comparable nuclear uptake differed absolutely in their degree of murine mammary tumor virus induction following hormone treatment. Although all mouse cells examined contain comparable levels of murine mammary tumor virus DNA, only cells producing constitutive levels of murine mammary tumor virus RNA could be induced to higher levels by a variety of glucocorticoids.